[Vasopressin and angiogenesis].
In adult mammals, the CNS vasculature remains essentially quiescent, excepted for specific pathologies. In the seventies, it was reported that proliferation of astrocytes and endothelial cells occurs within the hypothalamic magnocellular nuclei when strong metabolic activation of the vasopressinergic and oxytocinergic neurons was induced by prolonged hyperosmotic stimulation. Using more appropriate techniques, we first demonstrated that in these nuclei, the proliferative response to osmotic stimulus is essentially associated with local angiogenesis. We then showed that hypothalamic magnocellular neurons express vascular endothelial growth factor (VEGF), a potent angiogenic factor, that plays a major rôle in the angiogenesis induced by osmotic stimuli. We then demonstrated a correlation between increased VEGF secretion and local hypoxia. In AVP-deficient Brattleboro rats, the dramatic activation of magnocellular hypothalamic neurons failed to induce hypoxia, VEGF expression or angiogenesis suggesting a major role of hypothalamic AVP. Lastly we showed that 1) hypoxia and angiogenesis were not observed in non-osmotically stimulated Wistar rats in which circulating AVP was increased by the prolonged infusion of exogenous AVP, 2) contractile arterioles afferent to the magnocellular nuclei were strongly constricted by the perivascular application of AVP via V1a receptors (V1a-R) stimulation, and 3) following the intracerebral administration of selective V1a-R antagonist to osmotically stimulated rats, hypothalamic hypoxia and angiogenesis were inhibited. Together, these data strongly suggest that the angiogenesis induced by osmotic stimulation relates to tissue hypoxia resulting from the constriction of local arterioles, via the stimulation of perivascular V1a-R by AVP locally released from dendrites.